Abstract: Satellite thermal infrared remote sensing is nowadays an important and efficient
Introduction

41
Satellite remote sensing is the new emerging technique for exploration and monitoring the 42 thermal ground of active volcanos or hot spring regions. The hot spring areas are mostly restricted 43 for recreation, resort or park area, and that's why ground based estimation or monitoring of the 44 thermal status is sometime difficult and expensive in these regions. Satellite based thermal infrared 45 images could be one of the solutions to explore and monitor the thermal ground of hot spring
46
regions. There are a number of studies for thermal status exploration i.e., land surface temperature
47
(LST), radiative heat flux (RHF) and or heat discharge rate estimation and monitoring for the active 48 volcanoes using Landsat 5 TM /ETM+ or ASTER satellite images [1, 2] . But, there are very few 49 studies for the thermal status exploration in the hot spring region in the world using Landsat 8 TIRS 50 data and none in the hot spring regions of United Arab Emirates (UAE). So, our prime objective is to 51 explore the thermal status of hot spring areas using satellite imageries within UAE such as, Green 
64
The main mountain in this area is Jabal Hafit, which is the main mountain in the study area, is 65 composed of limestones and dolomites [3, 4] . The gravel plain consists of a gently inclined gravel 66 and sand plain, built up of the down-wash material drained by wadis from the eastern mountains.
67
The continuation of the wadi courses to the north is marked by a string of patches of sabkhas,
68
formed at times of flood due to the rise of groundwater level [5] . The western part of the 69 investigation area is dominated by dune fields and most of the study area is covered by Quaternary 70 deposits. Four types of Quaternary deposits have been recognized in the study area and these are 71 fluvial Deposits, desert plain deposits, sabkha deposits and aeolin sands [6, 7] .
72
The geology of Jabal Hafit (Figure 3 ) has a significant impact on the hydrogeology of the area. 
77
conductance are located close to the fold axis of the Jabal Hafit, as compared to wells that produce cooler and fresher water, which are located further from the axis. Deep fractures may act as conduits 79 to bring thermal and saline water close to the surface before it cools or becomes diluted. The source 80 of the water may be either meteoric water that rises by hydraulic pressure after having descended to 81 a great depth or saline water that ascends due to gas pressure or thermal gradient. The flux of 82 recharge water through Jabal Hafit may be greater than the lateral or upward flow of saline water 83 into the conduits. Therefore, the result is water in the mixing zone that is brackish. The water in the Ain Faida is located less than 2 km to the west of Jabal Hafit and it has an annual discharge of 100 2.5 m 3 . It apparently discharges from a gypsum aquifer, probably well karstified adjacent to the 101 western side of Jabal Hafit. The discharge of Ain Faida spring reflects no direct relation to 102 groundwater levels, because in 1991, the groundwater level in Al-Ain declined compared to 1990.
103
The groundwater level at the nearby observation well declined from 34. 1 
156
-Carbonate aquifer which refer to the exposed thick Musandam limestone of Jurassic -
157
Cretaceous age in the mountains. These carbonate layers are composed of well jointed, karst 
168
The geologic map of Ain Khatt is presented in Figure 4 . 
Materials and Methods
172
We used Landsat 8 OLI and TIRS sensor's image for the first time in the study areas to explore 173 the thermal status of the hot spring areas in UAE, specifically GM, AF and AK hot spring areas. The 
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191
The NDVI threshold method was applied for the emissivity measurement of this study [23] .
192
Following this, the thermal band was used to convert into a radiance value from the DN of the 193 selected satellite image of this study using the metadata of those images with necessary equation.
194
The radiance value was used to calculate the brightness temperature of the study area at the point of 
206
Results
207
This study intends to explore the thermal status of the three hot spring regions of UAE i.e., the
208
GM, AF and AK spring area. To determine the thermal activity or heat flux from the hot spring 209 areas, it is required to estimate the emissivity and land surface temperature of these areas. The 210 emissivity value was calculated using the NDVI threshold method. We also attempted to map the 211 land cover of this study area using the NDVI value of the study areas. The Visible near infrared
212
(VNIR) bands of the Landsat 8 OLI image were used to derive the NDVI for the three hot spring 213 areas of the study area. The NDVI value was used to classify the land cover of the study areas such 
219
The highest LST is about 40°C and lowest approximately 26°C in the GM area (Figure 7) . We to LST, RHF, RHL and HDR ( Table 2) . The relationship between NDVI and LST was derived using 236 45 random samples of the three hot spring areas in this study. We observed that the value of NDVI is 237 decreased with increasing LST above ambient i.., the bared or desert land shows higher LST above 238 ambient than vegetated or mixed land (Figure 9 ). On the other hand, the relationship between NDVI
239
and RHF also showed that the RHF value increased with decreasing NDVI or bared/desert area 240 (Figure 10 ).
242 243
Figure 5: Land use-land cover map of the study areas, prepared using NDVI method.
Figure 6: Emissivity of the study areas, estimated using the NDVI threshold method. 
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